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Exploring hydrogen behavior in metallic iron from high-pressure and
high-temperature experiments and its applications for the Earth"s core
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In this study, in order to constrain the chemical composition of the Earth"s
core which is still one of the important and unsolved problems in geoscience, high-pressure and
high-temperature experiments were carried out on hydrogen in the Earth"s core which may be a key to
solve the light element problem. As a result of studying the phase stability of iron hydride, an
alloy of hydrogen and metallic iron which is the main component of the Earth"s core, we found the
different high-pressure phases between hydrogen-rich and hydrogen-poor systems under the extreme
conditions of 80-90 GPa and 1500 K. In the presence of hydrogen-rich regions and depleted regions in
the Earth"s core and/or the core-mantle boundary, the large density difference between two iron
hydrides may cause sedimentation and float in the Earth"s core, which may greatly affect the Earth"s
core dynamics.
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